Endothelial cell leukotriene C4 synthesis results from intercellular transfer of leukotriene A4 synthesized by polymorphonuclear leukocytes.
Leukotriene (LT) synthesis and metabolism were studied in porcine aortic endothelial cells. Leukotrienes were identified by combinations of guinea pig lung parenchymal strip bioassay, radioimmunoassay, and UV spectrophotometry with high performance liquid chromatography. Endothelial cells stimulated with the calcium ionophore, A23187, were unable to convert arachidonic acid to detectable levels of LTA4-derived products including the biologically active metabolites, LTB4 or LTC4. However, these cells readily converted exogenous LTA4 to the potent slow-reacting substance, LTC4. Smaller quantities of 11-trans-LTC4 and LTD4 were also observed. LTB4 was not detectable in these incubations nor was LTB4 metabolism observed. The possible intercellular transfer of LTA4 between polymorphonuclear leukocytes (PMNL) and endothelial cells was tested since PMNL release LTA4 when stimulated and have significant contact with endothelium. When A23187-stimulated neutrophils were coincubated with endothelial cells, a significant increase in LTC4 levels was detected over PMNL alone. LTC4 is formed by the enzymatic conjugation of glutathione (GSH) with LTA4. Therefore in some experiments, endothelial cells were prelabeled with [35S]cysteine to allow intracellular synthesis of [35S]GSH. When unlabeled PMNL were added, as a source of LTA4 to the prelabeled endothelial cells, substantial levels of [35S] LTC4 were recovered. The data indicate that endothelial cells synthesize LTC4 from LTA4. They also demonstrate a specific PMNL-endothelial cell interaction in which endothelial cell LTC4 synthesis results from the intercellular transfer of LTA4 produced by PMNL.